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g| (54) Title: REMEDY FOR PERIODONTAL DISEASE 
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1^ (57) Abstract: It is intended to provide a human monoclonal antibody (preferably a monoclonal antibody to 40-kDa OMP inhibiting 
fsj the binding to hemin) which has an activity of inhibiting aggregation of the periodontal disease bacterium and an activity of promoting 
the bactericidal effect of leukocytes without any risk of side effects, etc., and a drug against periodontal disease which contains the 
t*^ above monoclonal antibody. Namely, an antibody binding to 40-kDa OMP which has at least one of the following activities: (1) an 
OP activity of inhibiting the co-aggregation of R gingivalis; (2) an activity of phagocytosis of human neutrophils; and (3) an activity of 
^ inhibiting the binding of 40-kDa OMP to hemin; or a functional fragment of the antibody. 
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fS >(BjS^£Gfi«'r&40-kDaOMPlC»-r£^E>' ^P — -f frtfiftV $> -z> X % £*lZ % EI]fEffl^0)'frIE0)£Cl x fc V^iJ *? 

OP-til/RftJb^t;^^ ^P-^-;UKi***t:Si«SI«fflCDSfit-r*o *$§Wf*. (1) Rgingivalis^J&ffcRBS 
k *5<k^ (2) t h»*S^^8aS^tt. fccfctf (3) ^S>t40-kDaOMP<t0)^RaS?S14a>'>>5:< tt- 

« 4o-kDaoMPi:«g^-r4Stft*fcf*^<z)aitewHf>t-efcSc 
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40-kDa OMP £ ^ 5 > © £ Ifl^f 40-kDa OMP fc^T 3 ^ ^ n - 

^IdS D Quality of 1 if e £ 31 & "5 §a&Tfi^&#!jfe~e £ <, £ £ fc, 

i^^5ftil^B«£ m$km&tf%>Z> ZL td^^oTfTViS (Abiko 
Y., Crit. Rev. Oral. Biol. Med., 2000 Vol 11:140). 
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ib. 1*3 /-n BH 5Be ^ tfH Id* ■in T 1,\ 7^ 
ia 1M. IS im 7U /V- 7VJ T-J i-; N u v. » - o 

P JSffflM© 4" T* Porphyromonas gingival is (P. gingival is) \X$LKM 

WilM't Zfc&tefe, P. gingivalis <£>^*£#P;^ t^^^r^ h^^6 
P. gingivalis m WO^m £ V Xinfammtf^ x e> n £ o 

^tSttTf, 1) #J*#$ry h^©JSKflH£*©Wft!U 2) ttJUtf^r 
y h ajfbL« KlckS 18 W(E3i, 1) Mo^Tifi 

JBCteifcH P- gingivalis tMt 21 

(Booth, V. et al., Infect Immun. , 1996 Vol 64:422)o Z.<D&5\zSft 

aiftfrick oiJfiillSf §iiJl"^-t-e, 

P. gingivalis tc5§5iUTV>Sjftfl§C© — ^ £ IT, 40-kDa Outer 
membrane protein (OMP) £ nr V> 5 (Abiko, Y. et. al., Arch. Oral. 

Biol. 1990 Vol 35:689, Kawamoto, Y. et. al. . Int. J. Biochem. , 1991 
Vol 23:l053)o 40-kDa OMP \t. &<<D?. gingival is £ n5S8 

ibt^S (Hiratsuka, K. et. al, 1996. FEMS. Microbiol. Lett. 
138:167-172) . 40-kDa OMP tfi j§C \Z. M t %> ^ J ? D - ± )V tfi # ft P. 
gingivalis <h Actinomyces viscosus £ S Z. £ rt* £> . Z. 
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©JtlMUP. gingivalis ©S* T?» S (Abiko, Y. et. al. t 

Infect. Immun. , 1997 Vol 65 : 3966, Hiratsuka, K. et.al., Arch. Oral. 

fc;r>r 1 00 9 Vnl 57-717 Snitn S at n. .1 Hpti Ph arm ami 1QQ7 Vnl 

28:675) 0 $ 6 KI * #E 40-kDa OMP ^ U ^ a — ^-^*rt#:^ M #M«BJ&*fc 
HL60 (Dft&m&ffi felt? £ £ fei^^nt^^ (Saito, 
S. et.al, J. Periodontol. , 1999 Vol 70:610) „ bfe^oT. P. 
gingivalis (D^MMmmm®. i: & tfa.m\z & % P. gingival is ^JtlKfg^ 

<#^$nTVifj:Vic —%x.\z: P. gingivalis <£5ftMJfclS$?£tt£if^>:£: 

ftV*„ P. gingivalis (Z>£S^*i5I£ £> « ® <£> M 

><DIfc D &^^&;itT& £ £ h-mm ^nt^§= 40kDa-0MP ^> 
fcte'N^ >%£&ffi$L t. ITU SntViS heme regulatory motif ifi 
#ftb> mfSt> 40kDa-0MP «^\^>^^^-r^^\5>^-&^>A^» — 
iTfeS^ t^t^^ntV^ (Shibata, Y. et.al., B. B. R. C. , 2003 
Vol 300:351 )o 40kDa-0MP h *\ 5 > © & $ mm t Z> tft # « , P. 
gingivalis £>£S^ii56 £ l&W b *M £31 V>ft# £ # £ T»J IB J&* S5 V* 

#M^jiral^M<h bt» P. gingivalis £tf J3#dr v V 

mm*? % 40-kDa OMP Kitt?**:/ & D-tM*?$ot, £ £ V 
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-fr-h-^i^ -fcmm&tt, * IH $m 9b5 m m :> 1 , *r #1 £, ..?> P. ffitieivalis 
40-kDa OMP 3 / ^ n — ^- $> ^ T , Sei^^Xf 

[1] ^\==><h 40-kDa OMP £ © Jg<& lfi««tf: * ft 3 > 40-kDa 0MP<h^ 
% * ft CD ^ HI W if it , 

[2] (1) P.gingivalis *»#SHI*«tt, 43 <fc (2) khfff^ 
^®^^14^fi-^), 40-kDa OMP £ Hg<&*T * S & te-£-©«H«J»f 

[3 ] (DP. gingival is }H Jfc IS W > 43J;tK(2)^\^>^ 40-kDa 
OMP tcD^^-Ra^^tt^^r-ra, 40-kDa OMP ii^TSK^^&S^© 

[4] ( 1 ) t b$f ^^^^jK^^tt. *3«trX (2) 40-kDa OMP 

i:®ig^l^ft$t1-5, 40-kDa OMP t^^T 

www-, 

[5] (1) P.gingivalis &MMm.mte®i* (2) k h * 3* He 

^m^^tt. (3) 'SS > £ 40-kDa OMP i: O^^ISSfiltt T 

40-kDa OMP £IS^T*iftfcSfc»4*©*IB«»rtf-* 
[6] P.gingivalis P.gingivalis t. Actinomyces viscosus 

[2], [3]*5cttX[5] 0^fn^©S^*fctt^0i 

[7] #«#©KiRffl]tI«14&Wf 3, 40-KDaOMP <h 3 * 
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[8] *ri#j&*fc hirC^-rfe^) [1]~[7] <D V> "T tl^ CD trt#: * fe tt-t ® «S 

[9] yJ^-T^XA-f^'J H-TCj;t)I43n5[l]-[8]©Uf 

[10] ift^t; ^ n — ^-;i/JfE#t?*S, [1 ] A> & [9] ©Vi*rn^©tfi 
#£fc«^cDl$figi$8lrtf-, 

[1 1] »**«lfc**«I*/ttt***WfclS^bfc, [1]~U 0]c7)Vi 

[13] m^.mn^rcnmmm^^ * u >£fc«5 ^ u 

[14] triteCD^ IgG [1]-[1 3 ] © V>*ma* ©#t# £ & 

[15] IgG** IgGlT&S [1 4] ©£t#Sfcfci-€-©8it&«l»rJt, 

[16] Jrtft:©^ IgA [1 ] ~ [1 3 ] CO V>T © ifr-flc * & 

[17] s«jt?r««©7 5 y msa^j^afe^bfe, [i]~ [i 6]©i>-rn 

[18] A-f 7V F-V hl3-17 (gf6#-*t FERM BP-8325) 
40-kDa OMP £i|g^T*;ffi#£fcte*©«t6«)»rtf-* 

[1 9] M^U H — ^ 1H3-17 (St6## FERM BP-8325) 5 ift 

#©W3S««£Wr*, 40-kDa OMP £ ag^f £ irC# * ft ©$l^ «J Br 

[2 0] ill^JtHtWtfctt#*tWi^^tfc, [18]S&tt[l 
9 ] © tfi «■£-©*» 16 «J»rtf-* 

[2 i] mmmwwtt&®n&itfo$imw&e>m&.zti2>* [2 o]©*n;# 
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[2 2] ffi W & fctetfimMtf h ^it-T # D > S & « ^ y 2 ij 

v^vft.a«? ai. A T 5> 1 1 CD*n:#; * *■ W: ^F- CD *ii fg 6*J iff ft- . 

[2 3] fi#0^7X*J IgG [2 8]~ [2 2] © V>*m?&> ©frt# £ 

fcte^©$£fiftJ®rJt, 

[2 4] IgG ** IgGl T*^§ [2 3 ] (DffifcX & ^- © *£ IB #J M*. 

[2 5] trt#©#7X# IgA Tfe§[2 8 ] — [ 2 2] © V* *Tn J&> © tri # * 

[2 6] Mj£#ig«©7 5 j nmm&vk& vrc, [2 8 3 ~ [2 5 ] © v>-r 

n*> ©ffittSfc «■*©««« KM" * 

[2 7] A^Tt/U H — ~? hi 3- 17 (^f6#^ FERM BP-8325), 
[2 8] A^^U K — V 5-89-2 (g FERM BP-8323) 

40-kDa omp zmfc&tcte't (Dmmmm , 

[2 9] M^'JF-V 5-89-2 (§f6#^ FERM BP-8323) aSjg£T£#L 
#© T»Tg«#£^r*rs, 40-kDa OMP strife ^.fcfe^t <Dl^M$)Wf 

[3 0] m*H5Wi*WW*&tt**WMJCl«l^bfe» [28]Sfc»[2 
9 ] ©StttS&tt^^fcfBWBrtf-* 

[3 1] }HiIS!I^Si4«f«$&ttR»»I^538^Sn§, [3 0]©irL# 

>^&Msti5 [3 1 ] (Dffifc&ttte^ommmmfr. 

[3 3] irCte©^ ^X/O* IgG T'fe§ [2 8]~ [3 2] © ^ftl^ ©#C#: * 
fcte^-©4itigtflltJrtf-, 

[3 4] IgG ^ IgGl 5 [3 3 ] ©£i#Xtt*-©8IH«J0ftf-, 

[3 5] ffifc<D? ?7>& IgA [2 8]~ [3 2] © V> *T tl © lri# * 

[3 6] ti^tlt©75 7 ^@B?iJ£g«bfc > [2 8]~ [3 5]©^T 
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© fa# ©8816 W»rtf-, 

[3 7] A'f^U H-V5-89-2 (gf6#-^ FERM BP-8323), 
[3 8] /W^l'H-T a44-l (gfg*-* PERM BP-8324) 
40-kDa OMP £|g^t-5#i#£;fcfcj:*-©8j£B«»rtf-* 

[3 9] A-fr/U F-v a44-l ( § 16 # ^ FERM BP-8324) &m£.T%>$iW 
(DvS^mM&^lrZ. 40-kDa OMP £|g^-r £ta#S &■*•©«*£« BrJt, 
[4 0] »*lt«Ii:**»*«:tt***ttK:IS^bfc, [38]lf:tt[3 
9 ] ©^#£fcte^©at6#Jir)t, 

[4 1] ^^^^l^trC^%«*fc«iTLffiM^ £> 51^2*13, [4 0]©iri# 

*&tt-£©«ifli«»rfi-, 

[4 2] tt£*b*3:fctt0t»3ffl**T- h £ U >*fctt^y it-f ^ U 

>^6»JR3ns [4 l]CDtri#:^fe«-^<7)a^Wir)¥, 
[4 3] tfifc<DP 7 IgGT?&3[3 8]-~[4 2 ] © UTtl^ ©*tl# £ 

fc «*-©«& fEWISrJf, 

[4 4] IgG # IgGl T$M43] © #l#X tt-t ©$8116 » 9f Yx , 

[4 5] trL#:©^ IgA T»S[3 8]-[4 2] © ^ T Mb © * 

[4 6] fi^^s^j^^T^ y nmm&&&vfc* [3 8]~ [4 5j©v>-r 

[4 7] A-f^J F-Ya44-1 (St6#-*tFERM BP-8324), 
[4 8] A-f F-T hl3-17 FERMBP-8325K A-Y^UH- 

T 5-89-2 (gf6#-*f FERM BP-8323) & «fc £*VW ^ U H - V a44-l (gf£ 
#*t FERM BP-8324) jfr S fc * 6 58ft £ *l£ A>f :/ U F-YOMt 

§tiTSoT, MfBA-r h — Ta*££*rst&#©T5rseiH«&'&tf 

[4 9] [48]©SffiH«fcD3 — HSns, ^L#:Sfe«^©ti^W6Kr>T-T 

[so] [4 8] (Dmrnz^Tzmm^? 
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[5 i] [5 o]<Dmm*!7 &-*^T2>m3i* 

[5 2] *mm, mmmm, ism, m%mmm^ <kzsmmmmmzs\z 

mm>m®fr sfc^n^s m \zn & is i ] © m*, 

[5 3] A-f H-T hl3-17 (St6## FERMBP-8325), A^'JH- 
T 5-89-2 (St6## FERM BP-8323) 43 <£ W :/ U F— V a44-l (SK 
#•*§■ FERM BP-8324) i^^Stfi^ljUSnSA-f ^'J K-^A^fe 
40-kDa OMP t j^Hr^T £ * 3 - Kt^Ifi^S^ltb, M^te^SrW 

#C#:£SI&-f£ £ t &-&tK 40-kDa OMP t *S^*T Z> ifiW- © fA^t^m. 
[5 4] 40-KDaOMP t&&^&ffifc&Tc.U^<Dmm®Mfr&^%}f8,tt £ V 

[5 5] tfi 40-kDa OMP t t« ififc * fc tt-t © ttffi »»f it £ 
tUT^ttS, #Ji6#!©^l£. ^»f*fc«?&*3W» 
[5 6] 40-KDaOMP t «g-&"T 3 $ ft © fllffi W Wf M" ©#«# © ©42 
Ml JB, 

[5 7] 40-KDaOMP £*S^T£K#£fcKJ:^©««iW^£W«b* Hr« 
[5 8] 40-KDaOMP t T 3 ia# * & tt-t © mm &} 8r it <DmM ffi © ^ B& > 
[5 9] 40-KDaOMP i»'&*r*t/i[#*fctt«t©«l6W»fH'*il«lb, ffr^ 
[60] [l]-[26], [ 2 8 ] ~ [ 3 6 K [3 8]-[4 6]*«ktf [4 9] 
^^©^BS, & Sr aft 

[61] [ 1 ] ~ [ 2 6 ] , [28]~[36], [38]~[46]i5<ktf[49] 
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[623 [ 1 ] ~ [ 2 6 ] , [ 2 8 ] ~ [ 3 6 ], [3 8]~ [4 6]fe«k^[4 9] 

[63] [1]~[26K [28]~[36], [3 8]~ [4 6]*i^[4 9] 

[64] [l]-[26], [28]-[36], [3 8]~ [4 6]*J:^[4 9] 

[65] [11-126], [28]-[36], [ 3 8 ] ~ [ 4 6 ] *5 «k ZS [ 4 9 ] 

#wiiB»ra**i©«$k*©*fc*?** H^H^fFmim 2003-072714 ^ 

I Ht #in 40kDa-0MP irt'ffctf) r40kDa-0MP & «fc XS P. gingival is tc*f 
Bl 2 6-trt 40kDa-0MP tft flc <h # S # jfo. fit <D P. gingival is t^t 
m 3 te, 40kDa-0MP irC#: i P. gingivalis cDSJ&^flf 
H4l±, 40kDa-OMP f\5 >*BSf£JB&c6-*rC 40kDa-0MP tfttt^R&t" 

El 5 hl3-l7 tfiftV 40kDa-OMP <h ^\ 5 >j§^E*iStt€:^*rBI^fe 

•5. 

EI 6 P. gingivalis m^<D&ffi 40kDa-0MP trE-ffc <D K Jfote £ 
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m 7 a, 40kDa-0MP tfifcV? y b #«# © JR fi!l 14 £ ^"T E1 1? 

40-kDa OMP «, & £H 0 « SB ?!J ( 0 * DNA t 1 - * A* > ^ : T ^ -fe «, ^ 
a >#-*§• AB059658) 3U* 7 5 / Ife IB aifc * lH> T , Ififli^M© 

tlZJj&k&m&m^Z Z. £\Z «fc D M3t-r§ H t^-r^rs. 40-kDa OMP <£> 
m«iH^J^ia^J#-^ 1 l:,7 5 J mmm&m&m^ 2 40-kDa 

om? <Dffiftmm\z.&mTz&ffitoftm\z&\,*Ttozn2>j5m\z$£-=>T, 

fc 40-kDa OMP & ^ > A° * #*SfiiP3lt# £ ffl V> T3fi«l fc«IWf*r 3 21 £ K: «k D 

3#e<E>in; 40-kDa omp ^ p - ^-;vjrc#: ^ & fctomm mm 

$n^> 0 <D P. gingival is 5&3ilfclfi^*&te43 <fc fc b^ffS* 

A^^^^tt^^-T^), 40-kDa OMP t^^t5K#:t)L < «^-(D$gtMl& 
WfJt, © P. gingivalis t b » *M^&ffi,l&fe®i& <fc 

40-kDa OMP t <D Ifi^fStt £ tt 3 , 40-kDa OMP 

> t 40-kDa OMP t (Dmt>m.mfe&*^~?Z> > 40-kDa OMP tm&T 
ZtfifclbV <\Z^<Dmmmmfr. @ P. gingivalis*«*ISa*«ttfe«k 
> <h 40-kDa OMP £ (D®i&m.Wm& Z> > 40-kDa OMP 

-r^fcx^fc b < weomm&iWrFr. >t 40-kDa omp to 

*&£-ffi*J£«i&%-r** 40-kDa OMP £ 3 ta# U < ^ 0 $i f E 6*J 

1 IT P. gingivalis ©^liili, P. gingivalis Actinomyces 
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viscosus 4> Streptococcus gordonii f 4» ttit?> ^ «t 

v*v>, Mc^J§CM#:7 9 — £ ittSlt§. 

y^A 4- Zi lid ^ «r Hr 1> ninffiiral 5 o /T> M . .Jfc RH ^ 4<fc «*- fct . 

■ftt 1? C ■» ^ >C fj L Y-P v^; i. 6 1U6 1 » u i no wl =t>- ixi. — .-- . 

P.gingivalis <h iol £ <Z)tt& £ lfi«F b # * V> -5 . tt##£©«fc 

«fc 0 ftgt5Jlti&J?f5. Slififl! 9 fc|B*©^i*fc * 0 «JRBB. 
£Jgtfi£«l5£b&»^ *%^0trL#©X37tt|if*t < « 2 KT*T?& 

Sto^© p. gingivalis **©RJ&fls»te*V>v>, * iSffl « <zm 1 0 
fclBftoD^ifcfc: «fc X) 1 0 t;i fa *£ <z> 2f *fc T 

*£Ri£fcJ£«:£ai£l/&«^ #3SS9l©!fi;#©:ft£*tt:3 > hn-JV 
$ifc\ZSk^mM\zn^ 0 #589!©#i#te»* P.gingivalis <D 

40kDa-0MP > £©jg^&E*-r tl*. 
tft#*«P. gingivalis © 40kDa-0MP >t©^SIit5^§^»> 

^iiio^ji 4 fcfBm^^^^<^ ^ ^ttf-e^z* mm 

i£ P. gangivalis &JH V*2> P. gingivalis « 40-kDa OMP £ 
P. gingivalis381 fc*V»ttP. gingival isW50 (ATCC #* : 53978) *t*WT 

40-kDa OMP * d-^-;VSl#, Miate * *J8*T S liS Xf 

& a> & & s / ?_ n-^-;i/^c#TfeoT, ±iE®5&^6®©vi-rn^©s 
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fflftm&^fe. Wt^(D^^LWmm^m^A^ (Site specific 
mutagenesis) * m V* TfS \Z «k D 31 At" £ C £ £ (Proc Natl Acad 

Sci USA., 1984 81:5662 ; Sambrook et al.. Molecular Cloning A 
Laboratory Manual (1989) Second edition, Cold Spring Harbor 
Laboratory Press)„ 0»J*.tof, lz& ^ Tliff«0 X 5 / MM 

^J^^:^bfetrC#«, efc^KKDSittteJt^T, Fc V -fe 7 ^ - £ IS 

ftttft±te«k£,ck?)3fi:frfc:ejfiL#fc<fc*P. gingival is A £ R fit © '14 

-TA7^o^U> G(IgG) V>« IgA, #(C IgGl Rtf IgA t?&£ 0 
*^W©^#Xtt-€-©»f Jt©SF* b V^JgijCDMtt, 40-kDa OMP © T a 7 

b, Jl&ftncte F(ab')2 , Fab', Fab . Fv, d isulphide-1 inked FY, 
Single-Chain FV (scFV) RZ* d tl <b © if £ n& (D. J. King. , 
Applications and Engineering of Monoclonal Antibodies., 1998 
T. J. International Ltd). C © «fc 5 ^:trL#:®f tf-fci«JB ffi. «AtfA;H 

&mm\z$ti<et'rz>mm\zttVT, #s wtess^-rs &#©»?>*- &**-r 

T?#*. BP-fe, flliUf* MIB-e^»bfe«J: <3fc 40-kDa OMP ^b< 

— SB, X«ttm©ffiIlCte£^fc£;fc&©j6ii5fc:4&» (M*.fc£, bovine 
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serum albumin #) i®8^l> 40-kDa OMP &Ml&&m\zg>&\zm 

Ilt^l)l)l§, >&m\Z j& CTft^mfeM (Freund's Adjuvant m) 

40-kDa OMP £ A, fcfgift^ ^ ^ - k Mii¥LUj^fci£ 

£ <h (c J; D ^^^f^^fr ^ £<h^Tit£o^y# n — :J- ;P ire # fci: , 

\z & v mm%ig.m.\zm iw^t hin;#:£g£-r£#k hsi^^^^^ffl 

ffll^^^ W002/43478 fcfEm^nTV^o £ £ t?, khiri^i 

AjgHS^^-^W^BfT ^fi^^^^fe-fe^^- («Ho<«ff IT 
1 1 1 4»5t£fg 6 ) fC^^^X h^l!)(DSSTT 2003 ^ 3 /! 1 1 B 
#TS^f feUfeA-l'^U H — ^ # n — > hl3-17 (S FERM 
BP-8325K 5-89-2 (FERM BP-8323) Rtf a44-l (FERM BP-8324) 

tst; ^ a-^;v^#£;fcte^©^tBi®BfrJta*^f Sfc, 21 

(DmrnmrnK*^- Ftzwin'b&'sv, inecsstttA-f ^u f- 



13 



WO 2004/083425 



PCT/JP2004/003569 



? >A^Sf «_tfBCD#> &(D©Vi-rn^00S^teSr s b^>o $ £ fc, 2K§g9i 

©ilH, 5 ;V~>o.^-T (Nature., 1975 

Vol. 256:495-497) R Tf*rft\Z m C Tff 5 C £ #T €f £ . IP "6 , MkE©£D 

^X, 7yh, tHyh, AAX^-, t h^(DPf?L»j#j 

1500-6000) Uv-«* + .jiflr#& 30-40^, 

*5 l -10 ^L#:jg^«HJ3S<h5 xa-v^B^^^-grT^ c t (: J; o I 
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^ t u rh^+i^) . li^^ i ^ ^i r 1 ? -r )1/ * ^ fe^ h J# (7) -ft trT M Ic: 

fx ft "5 It^TfS. 

£-f >H hDT?«*l/T«*±i^5¥»t« £ tic «k Off "5 E <h^~e 
Hr^o tJV^y AAX^-XttDU-^O 

- FT Silted £^ D-~ >^b, 31^^:^^^-^m^5&Ay-e. Jin 
(^A«^t-f^-XAAX^-lPl (CHO) »ifl&*&<0"l&?L««Hll& 

±mm, mnmm, *e 4» sbb as ^ ^> i^ai, m^^m 

iAfti^ffl ^Ttt»ffltt#*»l»T £ 21 t 3 (P. J. Delves. , 

ANTIBODY PRODUCTION ESSENTIAL TECHNIQUES. , 1997 WILEY, P. Shepherd 
and C.Dean. , Monoclonal Antibodies., 2000 OXFORD UNIVERSITY PRESS, 
J. W. Goding. , Monoclonal Antibodies iprinciples and practice., 1993 
ACADEMIC PRESS) o ££>Kl> h7>X^x-y ^IllllfflSiSffi^tg 

*r*2ii: , bwffi-e»*. A-f f-^*^ > if h enfant- 

fc£-fc>i±T> /W H — v SfllJt, m«p&^«#S1ir, *& tt _L «f * fc: 
^ y ^ D _ ^-;u^c#Sjt^S Steffi V* e>n^> ck 5 &ffcfcl2^1&it& 
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THtf>-7 tf>?>^©ftjffl %pTtlT^^ 5. 2;fc^ ?&*ffll!ISa**^ > 

#^©*n; 40-kDa OMP trifle * 3 V> «±IB^^ffl MM t. m& b 
7cirC 40-kDa OMP tr£ ^ £ ©^Efrffl , I^DSfrJB * IS 

la^fefeSfe^^iCifflfi^tttl^. *^^©*tl 40-kDa OMP irC^ 
(5fi#KiDPfi*6 P. gingival is £ W fa f & £ £ ** *C # , 
P. gingivalis «fcS#J5*&lft©flfc«&6frit # 0 £ B5 > ^^"T^ 
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pi±o)mwm. wxtefttiw* nsmitw* %itm. r 

&JBV>T#J3#$-v h K: P.gingivalis £ tHt" £ £ 

P. gingivalis EIA, RIA, £ <D&%1 <D 

«k B *fe fflf * £ £ «k B fr 5 £ £ £ * . 



17 



WO 2004/083425 



PCT/JP2004/003569 



(mmmi) ffim#:40-kDa 0MP(r40-kDa OMPXDmm 

Mf 40-kDa OMP(r40-kDa OMP) £k T <D J: o \Z M §3 b 0 
r40-kDaOMP DNA ( H * DNA^-^A>^ ;7^ty>3 >#-*t AB059658) 
S^^^-H^a^fc'll^ftiL^^XS H PMD125 £ h o J3I ® 
(Escherichia coli K-12) ^ h ^it-T ^ U > 10m g/mL ^ttfL Big 
m ( 1% tryptone(^ £h>-7*>fy3r>V>*tjR), 0. 5% yeast 
extract h > -5 s W y 3f>V , 0.5% NaCl) tfilfc, K 

£/B^T®#8£:!g±fil£#fcm, Kawamoto £> (Int. J. Biochem. 1991 Vol 
23:1053) (D^^^^V^ r40-kDa OMP SiSbfe. H®£nfc r40-kDa OMP 
Blti (#^* 10000 J!^T#y K Spectrum Laboratories ttl) £ 
M^T PBS(-) l:fiL> SDS/PAGE tl^clT^fi 40, 000 — A* > 

4 ®rtf- (SC20) Rtffc h Ig /c II h ^ > X > (KCo5) 

1A) ©Y^Xt, th Ig/cih7>X^->S^^Il (ilB) O 
T^XtO^EIcJ; 0 fil/fc. A te, Ig m$!Rl£ /c ^^fig 

I©Mtlio^T*^i^^Ta5D, ^£&fc3i"5Jiig& l 4 #^&#®rtf- 
(SC20) £#J#-T 3 v^xmSfc^fe 0 > #!j;lk£m#6>(E>#6 L (Tomizuka. et 
al., Proc. Natl. Acad. Sci. USA. , 2000 Vol 97:722) £fEft£tlT^ 

m&foX&K), tMg/cih7>7^-> (KCo5) ^^jtf^^^X^ 
It^O, #!J;lk£ Fishwi Id <E><Dm& (Nat. Biotechnol. . 1996 Vol 
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14:845) fcfBifc£*lT^3o %kffi A ©I iz mm B <DM~? ^ X , & 

*Vitt9SaSA©lfT^X^:»»EB CD at* 5 ? V 7> <D 5tM \Z «fc OUStlfc, JfiL 
?f * £ fc h IgtiRtfKftt^Jll^fcftiaSftiBft (Ishida& 
Lonberg, IBC s 11th Antibody Engineering, Abstract 2000)^r^T<D 

(mmm 3 ) 40-kDa omp iz^-rz tht;^ □ — ^-;via#:<z)mM 
mf^AFi mm^tmn mi) m\z$zm~zn2> £ -5 

^W^^tc^o Tii^bfeo %Lmm.£ IT© 40-kDa OMP ^MIT 
WSLfc r40-kDa OMP H1^2T^Ibfct 
h^S^n^U >§j^^-r^fc htft^jS^v^X ^Tco 

t hMSV")^^ HJiM 1 Tf£§£ bfc r40-kDa OMP £ RIBI T -J 
a/t>F (Corixa %t§£) 'tfi^b, 20 n g © r40-kDa OMP ^lErtS-^ 
T£ C <hfc «fc 0 ^tnl^^Ufeo r40-kDa OMP i: RIBI 75^a /X > Hfifft* 

$ & td* ^Tfc^^£JPII!iM<£>^# 3 0 m\z r40-kDa OMP SrJISMft 

^7X5 XD-^ SP2/0 (ATCC No. : CRL1581) t5 : lti^L, M^^J 
tlT^'Jif !/>^'J3-jP 1500 (Boehringer Mannheim ft $D <£/B 

^<J H-^OIRH, 10%<D#S'fl&JBjfiLfl!f (Fetal Calf Serum, FCS) 
<h t7}?*+r>^> (HK 75^f'JXA), ^ ^ 5? > (T) £#^T3 
HAT DMEM igife (Gibco BRL *fc«) * T £ C <h Id «fc X> ff o & . 

$ £> fc, HT DMEM igfJfi T KI^JRffi «fc 0 ^ytffri? n-> 

fcbfco Jfcim, 96-well v-r ^ n ^-f ^-y I/- h (^'h>T^ ^ 
>tl) +T?fTo fco tft r40-kDa OMP tht/^ a - :f ;i/ ifc #: £ 
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f 5il ft ft ftffiftftT'yte-f (EL IS A) R rj & % M <fc ir ;V y _ ^ _ 
(FACS) fc «fc Dl^tS ^itctDfrofc. 

t: h^y ^ n-^-;Vtr[^^^A-r ^ U F-^<£> EL ISA t:i5X^'J- 
->^te, J^TM^^^ Enzyme linked immunosorbent Assay (ELISA) 
Fluorescence Activated Cell Sorting (FACS) \z «fc D , fc h & 

r40-kDa OMP tc#^W^£S^tt ^#"T & tht/^ □ — i~ )V$KW. £ M± 

+ , t^tni^ifc *s w-sttft*s*£ VT^vrcmxteM* \z&\,*t 

tt, 6-^©*^BJ<DthtrL 40-kDa OMP t / ^ D-tM#SISt5A 
-f y U F — £ n — > fclilB-* & JS V> T** L & . KTCA-f^U F - 
? u- >\Z>> > tf )l> & u — > ZmtD-t : hlZ-ll, 5-89-2, a44-lXte 
1-85-16. -tnS©rt 3 "3©A>f H — n — > hl3-17, 5-89-2 3t 
a44-l a&frJgC&A^ftftflfft'&WSfcm #fF£^«f£-fe>^- 
(tftS^O<«rUI lTeifil 4»*^6) h^l^JO^ 
STtSB^tEl^.A-fyU F-v^7 n — > hl3-17, 5-89-2 Rtf a44-l 
FERM BP-8325> FERM BP-8323 Rtf BP-8324 T? * 3 (2003 
*P 3 £ 11 B#)o 

m 

^JfiWlTf^Rl/fc r40-kDa OMP ( 1 At g/ml 50mMNa 2 HC0 3 ) ELISA 
ffl 96 ^n^l/- h (Maxisorp, Nunc Iti) ©6-^ iJWc 50 At 1 

imX, IfiT30^^>=lra^~hU, r40-kDa OMP & ^ -f ^ n y 1/ — h 

^ 3* $ -tr » ^ViT, ±?ff^^T, =&^oi;i/ic> r n^^>^KS 
(SuperBlockTM Blocking Buffer, PIERCE tfcft) £ JbP ASIT 10 #W 
-f >^a^- h r40-kDa OMP VT ^t£^$%&%: 7 u y 9 VTc a 
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Z. <D <k -5 \Z b T , # 9 x ;p £ r40-kDa OMP T n — t- >f >^bfcv-r^D 

P. gingival is 381 W%:ffli^.f!ftlz 5/z g/mL a, 
(Sigma 0. 5 a g/mL t* ^ ^ > K. 0. 5% yeas t extract (Difco 

ttDijffl Tripticase soy broth (BBL %h^) ffUCT 37 c CT?ig^b, * 
^*tP:^^Tr P. gingivalis £ig5fi£-fcrfc 0 i&foftm (lO.OOOx 

g, io#, 4*0 \z£^Tmmffi<Dmf&&m>VLh, got:, 30 ^tiitib 

fc. PBS tf:Bli$t, jg^^*^ if - (Branson Sonif ier 

250) £$!ffib, 3>k±T 15 ^WiMS^bfc, ^©ift«ll«!l§16 
#»t (100, OOOxg, 30 ft, 4^C) b, ±?f£«ii (0.22/im) bfeo j©^ 
&#LS«&©»&« 280 nm 0«3te&&8!lJ&b , 1 mg/ml £1.0 Optimal 
density (OJ.) t btltHlfc. P. gingival is M W i£ M SI % (50/zg/ml 
50mMNa 2 HC0 3 , 50 /zl/^x^) ELISAffl 96 ^Y^^nyi/- h 

(Maxisorp, Nunc *hS) <£> 6- r> x in 30 H> + a^- 
M, P. gingivalis m&WLmmW&'vC if u~?V— V Id ®ST S -frfco & 
±m&feT, x.)V\ZZ?U y*>#ttM (SuperBlockTM Blocking 
Buffer, PIERCE %fc$g) &Un%-&WV 10 #RIK >^ ol ^- h b fc, #^7 
x;U£,0. l%Tween20"^W U > ^M«^(PBS-T) T 2 ®iSfe?§*bfc„r40-kDa 
OMP P.gingivalis if tlllJ^ >^UfcT^f ^ n 

^l/-b©#-)xJH:,§^0A^^U F-T0M±t 50 /x 1 
IITl? 30 #SJfc$-&fc^ #^x;i/£, PBS-T Tf 2 ®*fe*§«- b 
"C % a»^b«i*T«lliSnfc'V^tftk h IgG F(ab') 2 *tl#: (Biosource 
International *h») * 10X^Dy^i-7 (^B^IIft^^fti) 

PBS-T 7? 2, 000 «fc^3Rbfe»?K 50 jLt 1 & V x ;W JD A , 
T30^r-r>^^^-hbfeo^^^nyi/ - h PBS-T T 3 ®ifei£«, 
SSfiSKJfc (TMB, DAKO tti) £ # £ x ;W 100 m 1 MZ.. IITT 20 
»H-f>^a^-Mfc.ft')iJH: 2M&EE& 50/*l£Jn*.KJfc&Jfc«>fc. 
«fi 450nm "(#J«iftfi 570nm) T'©i^I§7^ : ^ n 9" l/-h U - 

(mtp-300, n uj-mm.&m -vmrnvtz. 300 ^n->^_t 
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(Din, r40-kDa OMP #t & fee <D — ffi £ m 1 \Z^T „ 
(^|JB0!I5) th^i^nyij>gi/c (IgL/c) ^ft^^y^n-t 

HJI#Jl-e^©bfc r40-kDa OMP ( 1 ul g/ml 50mMNa 2 HC0 3 ) ELISA 
ffl 96 ^T-f^n:/l/-h (Maxisorp, Nunc ftti) ©§>>x;HC 50 n 1 
JBPA, MT30^^>^a^-M, r40-kDa OMP £ T-f ^ □ h 

(SuperBlockTM Blocking Buffer, PIERCE RU) ^irait^iaT? 10 #W 
>^a.^— h bfeo =&£7xJl/&, PBS-T T 2 ®Sfc#bfco r40-kDa OMP 
>^tfcT<^D^l/-h©#'>x;H^ # * <£> A -f y U H 
-TCDi§«_hffi 50 m 1 £iJD*. 30 #KJfc #^x;l/£ PBS-T 7? 2 

#: (2, OOOf&^f^ Biosource International ftffil) £50M;&n*-, 
Tt 30 ftffl-t h bfeoPBS-T T? 3 ®ift*f^*ftM®i&(TMB, 

DAKOttSI) x.)V\Z 100m 1 Jn*., IlTt 20 #RSM >^ra^— h 

Ufeo^ViT? , 2M mm 50 a 1 x.)V\zmZ,KJfc&±tbrzo®.& 450nm 

(#J«* 570nm) T©iM§v<^D^l/-h'J-y- (MTP-300, 

tiMlT^^Lfc r40-kDa OMP (1/xg/ml 50mMNa 2 HC0 3 ) £ ELISA ffl 
96 7f7-f ^ n 7 V — V (Maxisorp>Nunc ItU) <D&V xJWd 50 m 1 in*.* 

>^ra^-hU r40-kDa 0MP£v-C^n:/l/— h 
■frfco #CV>*r, ±f *^T#^i;HC^ay^r>^t5i (SuperBlockTM 
Blocking Buffer, PIERCE %tM) £ JH ^.flT 10 #BQ-r >^ a ^— h b 
fe 0 #«j7^;P^, PBS-T T 2 Inl^fe^bfeo r40-kDa OMP >^L 

rcT-f^nyi/-h©#^xjHi, **©A>r F-~?omm±m 50 

At 1 £2jDtl 30 #KJfc£i£fc&\ PBS-T Tr 2 EI 8fc#bfc„ & 

^t, & v ^jiiz^n^nmMitmm^mmvfrtyitffit b igGi trc^. 
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k^y^tt h IgG2trC#:, t^^irCk h IgG3 frifc X k ^ i^ia b h IgG4 
Sxft: (# 2, 000 fg^lR, The Binding Site ftiSO £ 50//. 1 JPx.. ^.M-T 
T? 3 0 -f > * 3. — h b o PBS-T 7? 3 ©Jfej^tfe, If if (TMB, 
DAKOftSD 100 m 1 iP*., SSTT 20 SrPe'W >^ ^— h 

VTzo 2M 50m 1 jP^SJft£±&fc 0 ifcS 450nm 

(#f«« 570nm) TO^^§7^^D^l/-h'J-^- (MTP-300, 

tfC r40-kDa OMP in# £^frig«_b?f ©IE 15 tt^T <Djj& \z Tff o o 
ta r40-kDa OMP irL#^£A-1' :/ U H — ^ £ # -f > >- U > (5/zg/mk 
Gibco BRL &§S*K khh7>77x'J> (5^g/mL Gibco BRL %fcMK 
X^;-^75>(0. 01mM^>^^aM)^-fe:W>m^- h >J ^A(2. 5xl0" 5 
mM, 5>^%hS£) ^WeRDFigift (Illltl) tllftbfc, 7tt~ 
77X3lixg|b, A-f :/U F-^©£ififflJ&«s 90% izte^ tcmfc-C 
igm±m&\E\W.l'tci 0 mWVtc±mfc. 10 Mm £ 0. 2nm(D7 J — (y 

jK>D-fi>xai) a-t :/u F-v^©^i##j^i^*bfco 

±IB^«±?»^ £> ©irE r40-kDa OMP ^ #: © s» im R T <£> i£ fx o fe B 
4tl r40-kDa OMP ifC#:^^C?ia*±m Hyper D Protein A % ? A (-0* 

#ioiiiittfv^fiiti it pbs h , m 

tfJl«Itlt 0. 1 M ^l>itbU ^Allt (PH 3. 5) £ffl^TT 
7.* — «ffiiH$M;3: 1 M Tris-HCl (pH 8. 0) <&^SPbT 

P H7. 2 ttftizmmvfco mmtsntcVifofemz. mmm 10000 

Spectrum Laboratories &I) £ /B ^ T PBS (-) \Z mm V . ?Lg 
0. 22/xm > 7 4 ;V^-MILLEX-GV (MILLIPORE §g) "C^i&M 

fl, 3|fi^ r40-kDa OMP 3n#£#fco *i®!*rL#: © IS 280 nm © WtJt 
&&mmV, 1 mg/ml £ 1.45 0. D. tlTlillbfc. 
(HM18) r-r V^^ > h n-;vJn;#:(Di^ig 
|WI#©^^fcTb hirC^g^^Xk: DNP-KLH £&£em, ^©^fllifffl 



23 



WO 2004/083425 



PCT/JP2004/003569 



|^^UD-7 SP2/0 « Hi Z\£\Z& 0 M©A^ Zf U 
F--?SfIl, 0Rk h IgGl, IgG2, IgG4 *tl#: ^il b fe» 
9 ) #C r40-kDa OMP SE.# IE J: P. gingival is <£>*J^Sifilf 
P. gingivalis <D2«*lfi$t£@U3;,Ellen R. P. & ©^?*(Infect. Immun. 
1989; 57:1618-1620) £ b b 0 P.gingivalis 381 ( ( 1 ) T 
271-8587 fi!lftFl&*lfrS2-8 7 0-1 0*^l&Ft^nfi 
£te^!flB ^^^H^^, (2) T 951-8514 0r rfT ^ BT 

ii2#iBT 5274 mm±¥*¥®z mws¥%&&m$tm- m-kmmmm 
mmM -mmmm -n&^ft& wfl:3&iEtss^&^WRiii)0 vesicles 

(0. 7 ng/mL) £ Hiratsuka £ <£>;£2£ (Arch. Oral. Biol. 1982;37:717-724) 
fc«£Vif|®l ©in;#:£ 37*0,30 # WK* $ . * * Ac t inomyces 

viscosus (A. viscosus , ATCC19246) £ M ^ #J 5 mg/mL yeast 
extract (BBL tS) 37mg/mL Brain heart infusion (BBL %b®D «K 
37*CT^*b> PBS -V&ytmifi 1.5 (ifcS 500nm) fc: & £ «k "5 WR b fc. 
HiS^tlfcA. viscosus 50#L ^^*cd PBS TM^b, £ © m \z & JrC 
#:i^J6S$-ti:fe P. gingival is 381 <D vesicles 50m L £is;ljn b , 7 o 3=- 

FJtT 37^, 10 frmRfoi£ J &rzo £lBi&3 
VM*ft¥««$fcTT«IIIErte&t¥*[Bbfc. 

4 m Cisar. J. 0. £> ©^^OcfiEo fcdnfect. Immun., 1979 Vol 33 :467) a 

1 3 fiCDtfi r40-kDa OMP Jftfl^ P. gingival is 381 <D vesicles 
t A. viscosus ©#«&lfi*i£ti:&^bfc. »te©fc*tiT;#©*T#j« 
*ffi#i&tt#*»V> hl3-17, 5-89-2, a44-l & «fc tM-85-16 £8St b & 
Do RT©^Httnne» 4^©ta{*:&fflVi^lSbfc. 
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&tfi 40kDa-0MP frE £Mc <£; <§ P. gingivalis <D&MMm.m&Vk 
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(HISSM 10) R r40-kDa OMP K#fc<k« k h + © B IS ft 

*ftttifttt Perticarari S. £><Djjfe (Cytometry 1991; 12:687-693) 

^. sfe.rtx I **? i5fe 7 9v D rr in <r 1 v o 1 i c Q 8 1 ** * M 4P£ 6*1 IC" R // ff/mT. ^\ 5 > . 0.5 

p. g/mL k ^ ^ > K, 0.5% yeast extract (Di f co ^in Tr ipt icase 
soy brothCBBL *h») + 37 < CT^«b. + P. gingival is 

&mmt£ j &rz.o *<o&. &fo&m (10,000 x g. 10 4<o laot 

IwIjSi0(Diffl^^llIiRb. 60*C, 30 #T$l$!L3b PBS T2liitt 2xl0 8 
cfu/mL \zmUlsfr 0 P. gingivalis 381 mmW. 1 mL \Z, 0. 1M sodium 
carbonate buffer (pH9. 6) T? 1 mg/mL fcWSSSnfc FITC (Molecular 
Probes *fc§S) £ 1 mL istJBb. 37^, 30 #igltb, PBS 1? 3 mtfc&&* 
FITC mm P. gingivalis 381 £ 2x10" cfu/mL W 84 b fc- . FITC «Mfi 
P. gingivalis 381 ^ODjrC r40-kDa OMP 3t # © *t-& » » WSnTV^V^ 
P. gingivalis 381 <h ft & o fc . k bfft^O^iSlC^ V>Ttt, 

AA)j>3 - h*S^jfiiW{-«fc D k h5fcfll»]!lRjfiL&&B^ Histopaaue 
1077 <h 1119 (Sigma*fcU)*fflVifc2m?8ft^fiB»^l*K:Tffofc. M 
fc, m^bfe^jfiL^ (lOmM Tris, lOmM KC1, ImM MgCl 2 , pH7. 4) \ZX^ 
##xfiL^«:{£5R^JfiLb, PBS tTSIJISlHltt, &f£b, 2xl0 6 /mL 

2xl0 7 cfu/mL <D FITC ffiift P. gingivalis 381 £#*©in; r40-kDa OMP 
irt#:fe^)Vi«3>hn — ;p^t#:* ( 1 V g/mL, 5^L) ^Sn^., 37"C> 30 
#WRj631*fc. PBST 2 |3ft»fK SllUfc. k h0?fS£<*: FITC « 
Ml P. gingivalis * 1:20 ©«-&fcfc* <fc 5 *g^b, 4 <C & 5 V> 37*0 tf 
3 0^Mit*bfeo A^KJ^m 10,000 O CO §f 4 1 FACScan (Becton 
Dickinson %h§£)Tl&0&#-, FITC (D&K&m £$J5£t- £ 21 £ fc «fc 0 „ * 
^fgSrl^ffibfeo fcfcbfcfif ^J*©*!^ ttJKT©tH?^fc<k 
0 $ttbfc 0 (%) = (37tf0 FITC H 14 «F S£ © S'J ^ (%)) 

- ( 4 rT© FITC H&ttfiP ^JtOfJ^- (%)) ^-©*£^ {Bjn^trL^fe 3 
> h n It t&bfc*-&* $F * £*© £ Jt^"T^> & 
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s z.£&mmzntz. m 2 ). £ s \z. s§sntv^7<?7 40-kDa omp 

(Pg-ompA3: Sito S. et.al., Gen. Pharmacol, 1997 Vol 28:675) 
1. 1 h 40-kDa OMP $fLW Chi 3-17, 5-89-2, a44-l) tjgfef JXMI 
ttifcllfc. "T^XtrC^ Pg-ompA3 Kit h#? *M<Dff&m& 

2 ) 0 
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#ia 40kDa-0MP ta # «fc £ fc: h polymorphonuclear neutrophils <D 
P. gingivalis * ^ ft 
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(nnm 1 1 ) r40-kDa OMP ffifr £ Bmstm <D P. gingivalis ^<Dm&m 
14 J£4£ 

4-D(D r40-kDa OMP ffi.fr tm^M mm Mm (D P. gingivalis ^<E>M 
£-©3££ 4 ilfflfe© ELISA ^TJtiebfeo r40-kDa OMP & £ V> 

P.gingivalis M^MSti £ -7- ^ > if b fc^-f ^ n V- V <D 
&Vx.)l\z, &*<Dffifr (150ng/mL) & S ttjBJC^JR bfcH#jfiL?t * 
5fcIgG*n;#: (Kobayashi, T. et. al. , Infect. Immun. , 200 1 Vol 69 : 2935) 

£ 50m i m&Rj&ts&rzoft&m.rMMik&mmm^^ffit h igGF(ab') 2 
st#: (f&mtkmwzimftm) tm^&mm ctmb) T^^#siaiifc 0 

^-colSJH, r40-kDa OMP £ mm \Z^^T Z> mm°V& m~? Z> t. , ±T©Si 
frtfm^Jfcm £. X> , P. gingivalis \z5&\,*$£&fg&%:^!~$~Z>ffifrXfoZ> £ 
i^^JH^bfe (0 3 ) 0 

(^10iJ 1 2 ) #ir[ r40-kDa OMP ffifr<D t h ifo iM 3£ 3£ K i& 14 
#^E/ ^ □ — ^-;i/irt#© t h lkWLM1&^<D&2tBiJfo®i& FACS ilfT 
fl^fco lmL a/^ U > (Novo ttiSl) AOk lOmL £: lOmL <D PBS (-) 

2 3fr b , 20mL co Ficoll-Paaue PLUS i& (Amersham Pharmacia 
Biotech *hM)_hlC««b fee 1500 r. p. m. T 30 # F^5t 'O^^^^iil^ £ 
0iRb, PBS (-) T 2 IH&^bfco $2 2 1% ^ y hjfiifif A D , 

0. l%NaN 3 , 2%FCS PBS © Staining Buffer (SB) 2xl0Vml (Dmm 

-vmm^^r^o mmmmm aoo# i/^x;io &96-weii ^us^iz-h 

(^^ h >-x-Y y V >%hM) t^aifc. hl3-17, 5-89-2, a44-l 
X« 1-85-16 <D&* <Dffifr& 5/z g/mL ©IIT'^ST 30 >3r a. ^ 

-Mfc. SB T? 2 ©Sfc^Ufc^ 300 m 1 <£> FACS i^1»$nc:M$§ b , FACS 

(FACScan, ^ ^ h v * > V >*h§SD X*&ffifr<DKm& £f§^fc„ 

^-cDjfgJH, ^TncDffifrh k h-MmjkffliMlzm'&Vfcfr^fzo Z.<DZ.t 
e>±TCOirC#:^k h b £: t # ©£ b l£ < V>ta#T&5 

(^SS^il 1 3 ) St r40-kDa OMP ffifr<D P. gingivalis fcfcti" § 
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##[#:© P. gingival is \Ztt T Z & M 7 & 

(BIACORE, BIACORE *t80 £ m ^ X b 1t . t>it-f^ (CM5) 

ft* : clgGl =9097RU, a44-l=7355RU, hl3-17=7473RU, 5-89-2=7 595RU, 
l-85-16=7870RU) o 60*0 7? 30 ^illJEl^tfc P. gingivalis 
lOmM Tris-HCl/150iM NaCl,pH8. 0 CD*«*KIT O.D. 550 nm=0. 4 ©itg£ 
KWfib, SiE& 10ML/minT^^bfeo ^©^^ 5-89-2 # © irC £ it 
^fc»-&»Mljia t -**31<, P. gingivalis l£^<M'£-r£#i;#*r&££<2i 

ffl£5*«bfc:«^ 5-89-2 ©.k^Jfiffi^I^ttfr^A^. H © £ £ 
6 5-89-2 St hfcS#bfct#Kli«Vi«&*3&*S^"rm#T?feS2:t 

(^US-^J 14) r40-kDa OMP trite© P. gingivalis iztt-tZ^S. 

40-kDa OMP \ZM? Z> ^ 5 > ©*§£• ft trC r40-kDa OMP tft tf: *« Hi * f § rt> 
^X^E^^iS (BIACORE, BIACORE %h§£) ^ffi^tiftbfc, 7 
5 >^&T r40-kDa OMP £@5£fcb£: (RU= 3 5 0 0 ). 0 5 

tt, lOmM Tris-HCl/150mM NaCl, pH 8. 0 (T-B) ©JEftflfftfcT 20m g/mL fc 
PMbfc#*n;te£^jS 20AtL/m 3 S * T-B ©««*teT»l 

iLfc 5Mg/mL ©^5 > (~>^%t§!0 $ b & * « ^ 5 > 

©#^/^^fll^^tlfe , ^^^0#^bfc'fe>it^^A^^bTV^o 

M3-17 * r40-kDa OMP WIS £ 3 * » , ^ ^ >©*§-&# clgG £J* 
^ifiCiTbt^?. £ 3 nfc. — ft, fl&©3^a->tt. *& 

^•&$ttfc3>^n-;P<5:^g^O r40-kDa OMP £ ^\ 5 > © ^-S-^fl 
^^tifeo :ft5©«Sft«kD, hl3-17tt, ^5 >© r40-kDa OMP fc^T 

%&&&m.mirz> z. t^^m^nrzo se>K:> @6tt, ni3-n > 

^PIUfKlR^Siar hl3-17 > t. r40-kDa OMP ©tS^SiftS^S 

W^fc%>©7?&£. hl3-17 fc-'SS T-B Jg « ifcfc: T *l n 20/ig/mL 
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£ 5Mg/inL IzmmV, r40-kDa OMP @ ^teiz >1t - y T'lZffi.m 20/iL/m 

~rs *l o /I /I _ 1 WrMr^ffllA^ ^ J& ^ ^=7 k 3^ llfr rT) 31 ^ SR fcT if? 
k_ CC 'o^ a*±*l 1 3>b'F4^ '<2- /T3 v ** /*— o w -' 'IH-J >^ s s ^ ii j/—^ i jxv l — - - i v 

t^Bf* (380 fj>) -V <D is if ± )V & & 2> hl3-17 #ftTT(lA$ ><h 
r40-kDaOMP ©iSS^- 255RU hl3-17 3M£© ^ i~ )V (252RU) 

^©i/^t^Of (255RU-252RU=3RU) tt. £©Pf,& 
fcDn > b n-;v IgGl + ^ ><Di/i?J-)l (30RU) iDi S^fci£< , 

>tt r40-kDa OMP £ b T V* 75: ^ „ — ^ *f#L© a44-l © 380 # 
BtODv-^^-^tt a44-l ©y^t^t3>hn-JV IgGl+^\5>©^^ 
^-;KO»5Ri«« 180RU (148RU+32RU) a44-l+^\ ^ > © 5" ^ ^ 170RU 
iftttt'sS b&V> l$© Sttte (180RU) fcj£Viflt*^bfc. £ 

n^Oillj: t) , hl3-17 SA5 > <h 0MP40 ©*§-&& Sit < IS * i" * tfC # 
* Z> Z. iiifi^Ztlfto 
(nWM 15) r40-kDa OMP ffii£<D? v V ^gfc#JHfc fcMt 

* 

9 y h5NtlJfiLcfc t) 7 v bSf. + Sfc* Lympholite-Rat (sigma &i) £JB V> 
?&&£JE8'i>i£fc:«fc D ^iU, 1 0 tmmiz&tfi r40-kDa OMP trC 

#©7 y h»*J»:fc:ftJ«igfc»i£©Wtili«:fT o fei £ 3 
fe 0 ^CIT, P. gingival is & 5 y b U mz&mt Z> Z. £ \Z J: D M ff# © 
»JR&§KjST£^lfcW#ffi3fc©3&&fflV>''C\ UIft«F'3lS«ftK:43V>T 
P. gingival is fc^bTSV^^i, =fc«*aBlfiWi5tf:* £f *3t<C:feK*g 
teiSte&£-r**i r40-kDa OMP Jtflc®7y h ifc 3 2flJ0J3& 

*fcoV>T*ftWb&. P. gingivalis 8&afc«fc3 ?y h£Slfe»#ft&©U 
£^ 3 MSp© Sprague-Dawley ^© SPF ^ y h 1 
m 6 EETfr^ofc. ^JK^FJ^M^m, -f lmg 
/ml 0itJV7 7^ h^-tJ-V — 200 Mg/ml © h 'J ^ h^U A§H^ 
Lfcfc ©&$****£ IT 1 &W#ATPE#&«£«4>2li:fc. *©«, 
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^i/^f Jl/t^D-X (CMC) ^ I T I S t ^ P. gingival is W 
(ATCC33277) ©M$t (10 9 CFU/ml) S2B«C3i, 7 y h P^rt^a 

x^mi- i ^ r> _ S -_:.„«.1 5 « foham^ IT fc± K 9< P. MP. ft£ GO 

j% ^ L/ /C o r . B 1 116 1 v a i i o 43< 'i^. *rr v ^ ixu.ui/ ■ • - - - — - 

A, Iwl^^T^IW Ufeo irt#:<£>i£#te, a44-l, hl3-17, 5-89-2 irC#£ 
«• 0. 5mg/ml B&KHSU, 3 ft#&»*^ffl-tf ^t>* 5XCMC 
■e#Rb&8«©fi4#i3 > hD-Jl/ttTPBST^Stfc 5%CMC*g 
«T? 0. 5mg/ml lci«bfc MP fc htttt CIgGI) S##*/SV>:fc. 
®8cte, P.gingivalis <JD t£ # Hi§ M 2 0i*^l«4 2 BitT'ftB, 
it 9 tiI^#bfco ffi> P. gingivalis g&«l*fc:43V>Ttt, III 10 

si^tu, ^^23^, is 60x**r^wi* 12 B#p*itJ--r *;v<z>^$iT 

Tit bfc. 

5 9 h p Eft CD P. gingivalis ©#3Ete,PCRKJ&&ff&oT«Rb&. 
*r&fc>*5,IB#*C9 y hnEWI; 30«>|lll«^T^7-^»ISS»l/, 
IS0PLANT(-y^>^->&«) SJB^T DNA ^ttffibfco ffiiii bfc DNA 
£ 20 ML <D T 10 E,»»tK:T»»b«#bfc. ^^-T Ashimoto 5,^ 

(Ashimoto, A. et.al., Oral Microbiol Immunol., 1996 Vol 
1 1:266) Ufc 16S rRNA 36 rH>Tf|s» PCR Kfcfc* 95«C 5 

# Win 95*C30fK 60^1 72<C 1 # £ 35 +r -< ^JVTSofc. 

#!RjRoa!l€«^T©«K:^Jfibfco P. gingivalis B tf> S 42 

-CCDffilK* 7flffi«UebTfr;&:o;fe:.IH&#£ 2^EETT 10 g-MftlMffc* 

3%^ffiS^m^- h u # A**fc««bT*mi»*»*b, i%^^^> 
je«¥iSbTfl#sfc?>©#!K , K*fc^ *n*n 6 es#©¥^«* 
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■d^x 3 mmmv^-mm^^^^m (se> m^mmn. 

Fisher' s PLSD (StatView) KTfr o fc„ 

itm bTWJ^#Ma©^t>n e>nfe (p<0. 01) r40-kDa 

OMP in f ^^^f^^^^^^ 1, °- 5mg/ml 

&J3LfcS£T« P.gingivalis P.gingivalis 
tCck^>#®^^®t/ui:iS^e>n^^^fe„ 3>hD-W (DNP tn: 
#:) P. gingivalis ®^£&#bfcSM;rJt4fcbT, # 

#^^^fi^i Ufc«*ia©$HftT?te» 0MP40 iaHU^-r^/ # n — ± 
hfj|fOK'R§IPMTf^-t^?I^MC^ofc. 0MP40 

i#:©S4t:j; 0 . #©iKSi-W £> ^ ft: M 4> a* fg e>*ifc£ tfr m 
M^TB#^*5tt^ P. gingival is <D :7 y h njgrt$l#^£ PCR^^tffJ <Z>f§ 
I, P. gingivalis mmM^te^ 6 GE-r^TK P. gingivalis <D&&&mM 
£nfe^\OMP40m#£t£#bfc^^^6lffi* 5Et^V^TP. gingivalis 
0D#ffi^5SSS^n^^ofc (SI 3) o 
3t 3 
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P. gingivmlis C>Slte 




Pg+=S>hP— i^A* 5/6 (83.3) 

Pg+tftr40-kDaOMPtn;tt: 1 /6 (1 6.7) 
p g 0)^ 6/6 (100) 



gji±o^M<fco, omp4o =es & a-±)v^.m^mmmm^^fv$> 

*J6«fcw-r«fc5lc, 40-kDa OMP £*g^-r*tn;#tt 

P. gingival is ©«Jllft *fc S JfcL*©**«*ffi3t*r * . * 6fc, 

#§gBJl© 40-kDa OMP &tt*-r*tt#»* PB* B gingivalis 
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1. ^\5>t 40-kDa OMP t <D & £ » 40-kDa OMP £ 

2. (1) P. gingivalis QUMmmftWi* &<fctf (2) bhlf^ff 
fcJRSJS&SWr 40-kDa OMP £ m&? % * © W Wf Jt - 

3. (1) P. gingivalis 33 <k ( 2 ) 5 > £ 40-kDa 
OMP tOifcS'&lflSiSte&^l'"** 40-kDa OMP <h IS^t* 5 * tt* © 
atBWWrtf-. 

4 . ( 1 ) t h#*Sfc*£Kigi&«:, & £tf (2) 40-kDa OMP 

fc ©HS'&lfiWiSte 40-kDa OMP £ IS^T £ * ©81 IB 

5. (1) P. gingivalis ^^^S^Stt, 43 «k (2) thfft*t 

43«£tf (3) 'SS 40-kDa OMP ^©^-a-Iffl^ fit '14 Sr^t* 
40-kDa OMP t «g^-r S trt** H-e©*RI6 W Wf M". 

6. P. gingivalis 5&^*^\ P. gingivalis t Actinomyces viscosus 

7. #«#CD»JK«I«!lfiltt*^"rs, 40-KDaOMP £ ftS^t % trC# * 
£fc«*-©ttiaB«JWrJt-. 

9. -T^X-T^^A-f^U F — TKU; D^^^n^^^^ 1 ~ 8 ©V> 
1 ^K:aa«©St#:*fc«^©*lffiWWfM-. 

i i . WimMmt&mft&fcmt&mmiztig&vtz, m^m 1 ~ 1 o 

©v>ma> i ^fctamoSi^^fe^^ottiiBWWfM-. 

1 2. mmnmifitt&toK&tt\z&i&mfr*>MiR'£tiz* m&mi 1 
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> 3^&a^Sn*»*5ll 2El0if S ffi 69 ®r Jt = 

1 4 . trC#£>^ IgG T&^f&^gi 1-13 <D^-ftlfr 1 ^fcfB 

m © trt # * & <d m m m m Jt . 

15. IgG ifi IgG 1 T*$>Z>m$tm. 1 4fBm©trC#:*fe«^(D^tg&?J^f>i-o 

i 6 . tfifccD? igA -vftzm^tm l-n ©v>*rna> 1 sikie 

1 8. A-T^'J F~V M3-17 FERM BP-8325) j&Sjg&TS* 

40-kDa OMP £ W^T Z> *tl# * It \t^r <D mm «J if it . 

1 9. A-ft/U F — ^ h 1 3- 1 7 (Ste#-^ FERM BP-8325) ^I§tStt 
#:©lT^««*W-r«). 40-kDa OMP £ ^^-T & irC#^ * & tt* © »I6 » »f 
>to 

si9 \zmm<otfifc&fcfe*:<Dmmmm}io 

2 i. ^*ii^j^sc^'ifea*fctttn:i»3Si^&a*?sn*, m&m2 o 

f2m©fei#:^fe«^©^^W»fJto 

2 2 . tt^WKSfcttttWiW^x h7U"f«"J>*fctt3;^^J 
>^e»3l^$nSft^^ 2 1 |B«©^L#:^fe«^©a^&9if>to 
2 3 . tfC#:<3D ^ IgG T» 18 — 22 ©V> 1 

E«©ffi#*fc«:-t©»fBW»rJt. 

2 4. IgGtf IgGl T'S?>lf^^2 3iB«©m^X«^©^fg^ilf)to 
2 5 . iri#©^ 77!^ IgA -V&Zm&m 18-22 ©^fn^ 1 3gfc 
fBifc©^#:S;fcte^©«gW©rJto 

26. li£ttt©7 5;^E^^&^bfc, itSl 8-2 5 0 
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2 7. A-f y U F-^ hl3-17 (Stfi#-% FERM BP-8325) 0 

2 8. A-f^U H-^ 5-89-2 FERM BP-8323) a*£3=*r*, 

40-kDa OMP t m & "T % trt # * ft \% © ttlg #J I9r it . 

2 9. A-f^U H-V 5-89-2 FERM BP-8323) ^jg^fStt 
#©T»m«:«£ 40-kDa OMP t £ Ifcfc * fc tt* © «A6 ft Wf 
Jto 

3 1. if*^3 0 

I a fc © tft # * ft a * © a t£ 65 if it o 

>^6«Rsn*ai** 3 1 fBm©m#:£fc«^©$iti£ftlfr>to 

3 3 . *ri#:© ^ IgG T&Sflt^ 2 8 - 3 2 ©V>f 1 ^ 

3 4. IgG IgGl 7?fe^>M^^3 3ffi»©ffi#Xte-e©8lfll8)Wrfi-. 
3 5 . tri&O? <?7sifi IgA Tfe^>if 28-32 ©ViTtl*^ 1 ^fc 
fBffcODiriffc * «*-©*»H«J Wi it o 

36. M^S^^^CDT^ J ^SB^J^r^^bfe. it^2 8-3 5© 

3 7. A>f H-V 5-89-2 (Sf6#^ FERM BP-8323) 0 

3 8. A-f^U H-^ a44-l (gf6#^ FERM BP-8324) 2«£-f5, 

40-kDa OMP fc«§^*r« trifc&Tcfe^: (DmmWmft o 

3 9. A-f^U a44-l (Sf6tf FERM BP-8324) ^jg^TStft 

#©"*ia£iHtt*tf*r 40-kDa omp £ig£-Ts#i#£fc«-*-©«Giw»r 
>t. 

40. mmmMt^mm^rcm^^m\z^^vrz, wt«4 osrc 

41. »*si»i^ttife*fi*fcttR*ffli^6awsn*, is^^4o 
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-,.m & :®ip z. §*TfeiS a i .R rr> *ft -fefc .3= ir U<f-(Z>Mltt#ljKH". 

4 3. tiifcVZ vTsifi IgG T&Sfflf*^ 3 8-4 20^tn^lSC 

i s 4ft © m # * & a -e <d m f B « $r M- o 

4 4. IgG ifi IgGl £§if 4 3 fB*fe © iri^ X « -£ © ft IM #J if it . 
4 5 . $L#<D& ?7>1fi IgA 3 8-42 O^fn* 1 ^fc 

46. t«€tfi«O75yifi?0*i3fe3SUfc^ l*«38~45© 

Vifn^ 1 Efcffi4fc©tn^3;;fctt^(0*tii80rfr- 

4 7. A-T H-v a44-l (gf€#-5§ FERM BP-8324)o 

4 8. A-f^U H-V hl3-17 (^f6#^ FERM BP-8325), A-T^U h* 

— V 5-89-2 (Ste## FERM BP-8323) 43 <fc U A -f ^ U H - a44-l 
IBS-it FERM BP-8324) ^fe&SSA^SlRSns/W^'J H — ~?<D&m 

4 9. »^^4 8 fcl|B4K©«BllC«k t) 3- HStlS, 3n # £ ^ <£> 

5 o . m&m4 8 tiBtcti^ft^^s^^^-. 

5 1. Bt*^ 5 0 K:ia4K©»^^^^ — *^rt"*1S3E- 

icut^ifj^^ p.^5S)i^i«ns!i^ 5 i iam<z>?i£o 

5 3. A-T 7*V H-v hl3-17 FERM BP-8325K /W^'JH 

— ^ 5-89-2 FERM BP-8323) 43 £ IK A-T ^ U V s - V a44-l (S 
f£#-5§- FERM BP-8324) tf> 6 & 3 * £ M IR 2 tl 3 A -f ~7 U K-^^S 
40-kDa OMP ti^t^ ir[^^ n - H 1 2> » fc^f- * mm b , ilfe^^f 
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faWttU^* C £*^tf, 40-kDa OMP fc IS^f £ tft# © ^it^^o 
5 4. 40-KDaOMP £ £ * It tt* © «* ft »f M* * # £ 

7 ~r~ ^ ^ itf^ « >^ <7^ tfl& [IV Jtil fell £ll _ 

5 5. tt 40-kDaOMP * W»rfr**»^» 

5 6. 40-KDaOMP ti^tSS^Sfefi^OiiWifrCiit©® 
jR«iJ#J©§i}£©fc#>©^fflo 

5 7. 40-KDaOMP £ ag^t* Z> irC^ * It fit* ©HtS W »f M" £ BR& b , 15 
5 8. 40-KDaOMP t«^tSft#*&tt*0*«ttWM"0*fl*'©^ 

5 9. 40-KDaOMP £ m&~T 2> £ fc tt* © »t& ft Hfr Jt £ M §£ b , » 

«ites#-r s c t $r#tr> mmm^mm. ^ • 

60. »^]@l~ 2 6 , 2 8 - 3 6 , 3 8 - 4 6 *5 <k 4 9 © tl 

6 1. 2 2 8 - 3 6 , 3 8 - 4 6 43 «fc 4 9 © V^T tl 

62. »*Sl- 2 6 , 2 8 ~36> 3 8 — 4 6 & <fc 4 9 © V> Ttl 

& it © © ae> © o 

63. TOl-26> 2 8 - 3 6 , 3 8 - 4 6 43 «fc 4 9 © V^Ttl 
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SEQUENCE LISTING 

<110> KIRIN BEER KABUSHIKIKAISHA 
NIHON UNIVERSITY 

<120> A drug for treating periodontitis 

<130> PH-2085-PCT 

<140> 
<141> 

<150> JP 2003/072714 
<151> 2003-03-17 

<160> 2 

<170> Patent In Ver. 2.1 

<210> 1 
<211> 2008 
<212> DNA 

<213> Porphyromonas gingival is 
<400> 1 

gaattccaac cgtggaaagg ggagatagag cggcgcaaca acggatcgat cattgcgctc 60 
gaaagcggaa cggcctatgc ctatgccctg aataatctcc aaagccgtgg acgcttcttc 120 
atctctccgc aggaggaggt ctatgccggt caggtcgtgg gcgagcacac gaaggagggc 180 
gatctctgcg tcaacgtctg caagagcaaa aagcttacca atatgcgtgc ttccggtagc 240 
gatgataagg tgtcactggc tccaccggtg gtattcagcc tcgaagatgc tttggagtat 300 
atcaagtatg acgagtatgt ggaggtgacg ccgaaaagca tgcgcatgcg taaaattatc 360 
ctcgacgaga cagaacgtaa acgacaagga cgataacaga ggcaaagtat ttgoagattt 420 
catctatcta acgtattttg gtgcccgaaa tacggaaaat caaacaaaat gtttcactaa 480 
caaaaaagat aaacgaacat gaaaagatta ttactctctg ctgctatcct aagtagtatg 540 
gctttgttta atgtcaatgc acaagagttg aaaacctctg ctgacatgaa aggttctttt 600 
aagaagaatg tggtattgga ggtatttact gccgaatggt gcggttactg tccaggtggt 660 
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aaagagcgca ttgcaaaagc aattgaaatg ttggatgatg aatataagga gcgtgttttt 720 
cagacatttg ttcattataa tgatgggatc tcaaaaaaat ggcctcgtgt tggccaactt 780 
ttcattgcat tggatcaaac attgggcatt ccgggttttc cgactttttc agtttgccgt 840 
atggagaaaa aaggtgaaaa tctttcaata ggtgctccaa tagcaattaa aaataagatt 900 
atgaaaggtt ttggtgatgg tacagcccct gcagaggtaa accttaaatt gaccaaaggt 960 
gcaacaccgg aagatgtatg tacagctaca tttactggta aagtcgatgc agacctcata 1020 
gggaaacctc ttatgttgac tgcatatgta ttgaaaaaca atatgaagcc tattaatccg 1080 
caaaatggag ctggggatgg atatctccac caacatactg tgttaatgat tctctccaca 1140 
gatgtaaaag gagacgcttt aaatattgca gccgatggaa gttttaccat caagaaagaa 1200 
tttaagttgg atggctttga aataaaagat acagatgttc ttgctttcgt acaccatcca 1260 
atgtccaatg cggaaaacca ttctattatc aatgccgggc aagaaagcct tgataaagca 1320 
gagcctacag ctacagaaca aattgttgct accccctctg tcaaagcata tgttcagaat 1380 
ggcaaaattg ttgtagagga agagtattcc aagatggaag tattcaatgc aactggtcaa 1440 
cttgtcaaaa atgaatccct tgtccccggt gtctatgttg tccgtataac ggcaaacggt 1500 
gtaatgcatt tccttaaagt cttagttcct tgatttattg agctaagatt taaacgaaaa 1560 
ctgcgccttc ttaatgtttc ataagaaggc gcagtttcct tttttcctca ttccattctc 1620 
cgggtggtcg tcgaagggga ctgcctgtca tctttcaaac gaggaatatc agctcccctc 1680 
acccaacacg atgtccacaa atccatgttc atagcctatt tgagaccttt gaaaaaagag 1740 
aaggtttctt atatctatta tctataaagg cactaaaaat cagtcgattg acaataaaat 1800 
ctccaagaaa ataccatgcg acagactcac tatatagatg cggtcaatgg tctgatatat 1860 
cgaggctgtt gtggatggag gatagtacac atagttttgc acctgaaaca aacgttcata 1920 
ctaaactaaa aacaaaagca ttatgactcc tatcctgaac accgttttcc ccgagttcaa 1980 
actcaatgcc tatcacaatg gcgaattc 2008 



<210> 2 
<211> 344 
<212> PRT 

<213> Porphyromonas gingival is 
<220> 

<221> SIGNAL 
<222> (1).. (22) 

<400> 2 

Met Lys Arg Leu Leu Leu Ser Ala Ala lie Leu Ser Ser Met Ala Leu 
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1 



10 



15 



Phe Asn Val Asn Ala Gin Glu Leu Lys Thr Ser Ala Asp Met Lys Gly 
20 25 30 

Ser Phe Lys Lys Asn Val Val Leu Glu Val Phe Thr Ala Glu Trp Cys 
35 40 45 

Gly Tyr Cys Pro Gly Gly Lys Glu Arg Me Ala Lys Ala He Glu Met 
50 55 60 

Leu Asp Asp Glu Tyr Lys Glu Arg Val Phe Gin Thr Phe Val His Tyr 
65 70 75 80 

Asn Asp Gly He Ser Lys Lys Trp Pro Arg Val Gly Gin Leu Phe lie 
85 90 95 

Ala Leu Asp Gin Thr Leu Gly lie Pro Gly Phe Pro Thr Phe Ser Val 
100 105 110 

Cys Arg Met Glu Lys Lys Gly Glu Asn Leu Ser He Gly Ala Pro lie 
115 120 125 

Ala lie Lys Asn Lys lie Met Lys Gly Phe Gly Asp Gly Thr Ala Pro 
130 135 140 

Ala Glu Val Asn Leu Lys Leu Thr Lys Gly Ala Thr Pro Glu Asp Val 
145 150 155 160 

Cys Thr Ala Thr Phe Thr Gly Lys Val Asp Ala Asp Leu lie Gly Lys 
165 170 175 

Pro Leu Met Leu Thr Ala Tyr Val Leu Lys Asn Asn Met Lys Pro lie 
180 185 190 



Asn Pro Gin Asn Gly Ala Gly Asp Gly Tyr Leu His Gin His Thr Val 
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195 200 205 

Leu Met lie Leu Ser Thr Asp Val Lys Gly Asp Ala Leu Asn Me Ala 
210 215 220 

Ala Asp Gly Ser Phe Thr He Lys Lys Glu Phe Lys Leu Asp Gly Phe 
225 230 235 240 

Glu lie Lys Asp Thr Asp Val Leu Ala Phe Val His His Pro Met Ser 
245 250 255 

Asn Ala Glu Asn His Ser lie Me Asn Ala Gly Gin Glu Ser Leu Asp 
260 265 270 

Lys Ala Glu Pro Thr Ala Thr Glu Gin Me Val Ala Thr Pro Ser Val 
275 280 285 

Lys Ala Tyr Val Gin Asn Gly Lys Me Val Val Glu Glu Glu Tyr Ser 
290 295 300 

Lys Met Glu Val Phe Asn Ala Thr Gly Gin Leu Val Lys Asn Glu Ser 
305 310 315 320 

Leu Val Pro Gly Val Tyr Val Val Arg Me Thr Ala Asn Gly Val Met 
325 330 335 

His Phe Leu Lys Val Leu Val Pro 
340 
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